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ECOLOGY OF COMANDRA UMBELLATA (SANTALACEAE)
IN WESTERN WYOMING
W.

R. Zentz

1

andW.

R. Jacobi

1

—

Comandra umbettata is the alternate host of a hard pine canker rust disease induced by the fungus
Abstract.
Cronartium comandrae. The occurrence and density of C. umbellata were recorded near lodgepole pine stands in the
Wind River District, Shoshone National Forest, Wyoming. Comandra populations occurred most often on slopes with
southern aspects, particularly southwestern, and on steep slopes; these sites tended to be dry and relatively open.
Comandra was also found growing under heavy perennial shrub canopy covers. It was most often associated with
sagebrush but was common near other perennial shrubs as well. Overall, C. umbellata appeared to be a poor
competitor with dense grass populations. Comandra was found primarily on Abies lasiocarpa/Juniperus communis,
Pinus flexilis/ Hesperochloa kingii, and Artemisia tridentatalFestuca idahoensis habitats. No comandra was found in the
Abies lasiocarpa/Vaccinium scoporium habitat.

Comandra umbellata

(comandra

(L.) Nutt.

or bastard toadflax) (Krebill 1968) is a perennial herb of the sandalwood family (Santalaceae).

Comandra is a root parasite

removal of overstory vegetation, but

that forms

haustorial connections with over 40 perennial

host species (Harrington 1945, Powell 1970),
sagebrush (Artemisia spp.) being the most

common

host (Piehl 1965).

meaning

It is

it

cycle and successfully infect the pine. In
the West, the major hosts of the fungus are
lodgepole pine (Pinus contorta Dougl.) and
ponderosa pine (P. ponderosa Laws.) (Boyce
1961, Johnson 1986). The disease occurs

life

throughout

much

of the

West but

is

a serious

threat to trees only in certain areas, such as

Wind

River District of the Shoshone NaWyoming, where over 50% of
the standing lodgepole pine basal area is infected (Geils and Jacobi 1984).
Comandra populations are frequently
the

tional Forest in

found near lodgepole pine stands on typically
dry and exposed sites that include rocky outcrops. Comandra may be found in grass or
fairly dense sagebrush with deeper soils (Laycock and Krebill 1967). However, comandra is
only occasionally found in the understory of
'Department of Plant Pathology and

Weed

it

rarely

becomes a dominant member of a vegetation
community. Piehl (1965) described C. umbellata as inhabiting dry, partially to

open

a facultative

can develop without a
host, but plants are much more vigorous when
attached to a host (Laycock and Krebill 1967).
Comandra is the alternate host for the hard
pine rust disease caused by Cronartium comandrae Pk. The fungus produces spore
stages on both hosts in order to complete its
parasite,

open pine stands, apparently because it is
disadvantaged by deep shade (Krebill 1968).
Comandra growth appears to be stimulated by

such as might be found

completely

the top of
road cuts or similar clearings.
Knowledge of the alternate host's locations
and site requirements is important in understanding the occurrence of the rust disease. It
sites,

would be

useful

if

at

specific site characteristics

could accurately indicate probable occurrence and relative density or abundance of
comandra populations. This knowledge could
influence future comandra blister rust management and help in the development of a
risk-rating system for lodgepole pine stands.
Thus, the objectives of this study were to
locate, map, and record site characteristics,
occurrence, and amount of C. umbellata in
portions of the Wind River District, Shoshone

National Forest,

Wyoming.

Materials and Methods

There are 20,170 hectares of commercial

Wind River District, with
lodgepole pine accounting for almost onethird of the living stems and basal area.
Comandra blister rust infection incidence is
high in the lodgepole pine, with 50% of all

forest land in the

Science, Colorado State University, Fort Collins, Colorado 80523.
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the living stem basal area affected (Geils and
Jacobi 1984).
A survey of comandra populations on nonforested rangeland was completed during the
summer of 1983. Sites with various vegetation

were examined, such as those
dominated by (1) sagebrush (Artemisia tridentata Nutt); (2) forbs and grasses, such as Sedum and Festuca; (3) perennial species other
associations

than sagebrush;

(4)

willow (Salix spp.

),

rabbit-

(Chrysothamnus nauseosus [Pallas]
Britt.), and bitterbrush (Purshia tridentata
Pursh); and (5) sedge species (Carex spp.) and
grouse whortleberry (Vaccinium scoparium
[Leiberg] Mazama).
The survey was based on plots approximately 0. 3 km long and 0.1-1.5 km wide, with
adjustments made to accommodate topographical and vegetational barriers. Each plot
was divided into subplots according to slope
position, with ridgetop at the crest and upper
slope, middle slope, or bottom slope reprebrush

senting equal thirds of the slope. Sites with
undulating or flat topography were not divided into subplots and were treated as a separate category. Many plots had only two or
three slope positions surveyed because the
others were out of rangeland. Data collected
for slope position plots included habitat type,
dominant plant cover, current vegetation,
percent plant cover, plot slope, aspect, rockiness, comandra occurrence, and comandra
population index.
Habitat types were classified following
Steele etal. (1983). Dominant plant cover was
defined as the species occupying the most
crown space (land area covered) on a given
plot. Current vegetation was divided into
three categories: (1) the most abundant spe-

on a plot, which was usually the same as
the dominant plant species; (2) the second
most abundant species; and (3) the third most
abundant species. Percent plant cover was
defined as percent of ground covered by plant

cies

canopies.

Slope and aspect were taken at midplot.
Aspect was broken down into nine subcategories including north, northeast, northwest,
south, southwest, southeast, east, west, and

Rockiness was defined as the percent of
ground surface covered with soil particles

flat.

greater than 1.27 cm (1/2 inch) in diameter.
Plot area and elevation at midplot were deter-

mined from USGS topographic maps
minute quadrangles).

(7.5-

651

Comandra population occurrence was

de-

fined as the presence or absence of C. wnbel-

on any given plot or subplot. Comandra
population index for each subplot was determined by counting the number of paces of the
surveyor that were "in" comandra populations
compared with the total number of paces
taken. This procedure gave relative population density ratings for comandra on each plot.
Index values ranged from to 10, where had
no comandra plants, 1 had 1-15% of the paces
in comandra population, 2 had 16-25%, and
so on up to 10, where greater than 95% of the
paces were in comandra.
Due to the uneven distribution of subplot
data, nonparametric analysis from the SPSS
statistical package (Nie et al. 1975) was used to
analyze comandra plant index information.
Friedman s two-way analysis of variance was
lata

used

measure differences

to

comandra

in

population indices among slope positions.
Kruskal-Wallis one-way analysis of variance

was used

to determine if any plot variables,
such as slope or aspect, were significant predictors of comandra density indices. Chisquare tests were utilized to determine significant differences between observed and expected values for comandra occurrence as
predicted by site variables.

Results and Discussion
152 possible comandra
surveyed encompassing
nearly 6,200 ha of rangeland adjacent to, or

During

plant

this study,

sites

were

located within, forested areas. Eighty-three
plots

had comandra, thus accounting

of the total area surveyed and

number

of sites surveyed.

55%

for

48%

of the total

The lowest

eleva-

which C. umbellata was mapped in our
study was 2,316 m, but undoubtedly it is
present at somewhat lower elevations. The
highest elevation site containing comandra
was 2,865 m, the highest known population of
C. umbellata in Wyoming (Dittberner and
Olson 1983).
Effect of aspect. The variable that had
tion at

—

the strongest positive correlation with the
occurrence of comandra populations was aspect. Data indicated that southern aspects

were most common

for

sites

surveyed

in

Wind River District (Table 1); of these
plots, 80% had C. umbellata, and nearly 55%
the

faced southwest. Southern aspects were

more
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1.

Effects of slope aspect on

Comandra umbellata

occurrence.
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Effects of slope position

Slope position

Comandra umbellata
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on Comandra umbellata occurrence and population indices.

Mean comandra

index

3

Friedman's
analysis

3.8

a

3.3

a

1.0

b

1.8

1
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Effects of percent planl
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